A chimaeric receptor allows insulin to stimulate tyrosine kinase activity of epidermal growth factor receptor.
The cell surface receptors for insulin and epidermal growth factor (EGF) appear to share a common evolutionary origin, as suggested by structural similarity of cysteine-rich regions in their extracellular domains and a highly conserved tyrosine-specific protein kinase domain. Only minor similarity is found outside this catalytic domain, as expected for receptors that have different ligand specificities and generate different biological signals. The EGF receptor is a single polypeptide chain but the insulin receptor consists of distinct alpha and beta subunits that function as an alpha 2 beta 2 heterotetrameric receptor complex. Provoked by this major structural difference in two receptors that carry out parallel functions, we have designed a chimaeric receptor molecule comprising the extracellular portion of the insulin receptor joined to the transmembrane and intracellular domains of the EGF receptor to investigate whether one ligand will activate the tyrosine kinase domain of the receptor for the other ligand. We show here that the EGF receptor kinase domain of the chimaeric protein, expressed transiently in simian cells, is activated by insulin binding. This strongly suggests that insulin and EGF receptors employ closely related or identical mechanisms for signal transduction across the plasma membrane.